INTRODUCTION
THE use of the chick embryo in biological research is by no means a recent innovation for it was in 1911 that Peyton Rous and Murphy first transplanted a chicken sarcoma to the chick embryo by inoculation and obtained successful growth. At the same time they also suggested a virus origin of tumours by successfully inducing tumour growth in the embryo with cell-free extracts of chicken sarcoma. In the following year, Murphy (1912) transplanted an heterologous tumour, the Jensen rat sarcoma, to the embryo and maintained it for forty-six days outside its host by serial passage from egg to egg.
Since that time, the value of the chick embryo has become apparent in many other fields, particularly to embryologists in the study of embryonic differentiation. Amongst the workers in this field were Dantchakoff (1916) , Hoadley (1924) and Willier (1924) who made a particular study of the developmental potencies of the early chick blastoderm and showed that transplantation could be effected between embryos of widely unrelated individuals such as birds and mammals.
Later, virus workers realized the enormous possibilities of the developing chick embryo in the cultivation of viruses following the demonstration by Woodruff and Goodpasture (1931) of the growth of fowlpox on the chorio-allantoic membrane. Shortly afterwards Burnet (1936) produced his M.R.C. monograph on the use of the developing egg in virus research.
More recently the technique has been employed in the field ofcancer research by Karnofsky and his associates (1952) of the Sloan-Kettering Institute.
PRINCIPLES
The general principles underlying the use of the chick embryo are twofold. In the first place, the embryo is unable to produce antibodies and is thus immunologically unresponsive to foreign tissues. Secondly, the chorio-allantoic method of inoculation provides a highly vascular membrane from the eighth day of incubation onwards. In the embryo, the chorioallantoic membrane functions as a respiratory organ and only regresses just before hatching. It is a very thin, delicate, translucent structure lying immediately beneath the shell membrane with an ectodermal layer separated by vascular mesenchyme from the entodermal layer.
METHOD
The technique employed in these studies was along the lines indicated by Beveridge and Burnet (1946) , in which a fairly large area of,chorio-allantoic membrane is exposed by the creation of an artificial air-space. When tumour is used, it is removed from a freshly sacrificed host and minced up into fragments about 1-2 mm. diameter in Krebs-Ringer phosphate containing 1,000 units each of peniciliin and streptomycin/ml. The fragments (1) (2) (3) (4) in number) are then placed directly on the membrane of the 8-9 day embryo. When skin fragments are used they average about 3 x 1 mm. and are placed corium side down. The window in the shell is sealed with paraffin wax and a cover glass and the egg returned to the incubator for the required time.
As an alternative to the chorio-allantoic route which has been chiefly used in this work, the yolk-sac and intravenous routes of inoculation, the latter from the thirteenth day of incubation onwards, have also been employed with varying success.
ADVANTAGES AND LIMITATIONS
In addition to the great advantages of immunological indifference already mentioned, the embryo provides a sterile, highly nutritious medium for the graft, with the provision of growth factors and some hormones; moreover, its use requires no elaborate equipment. On the other hand, the method has disadvantages in that direct microscopic examination of the growing tissue is not possible and that growth is limited by the hatching of the chick though serial transplantation is possible and, indeed, Karnofsky et al. (1949) reported cultivation of a mouse sarcoma for a year. In summary, then, the technique might be regarded as a compromise between in vitro and in vivo tissue culture.
Normal Tissues OBSERVATIONS (a) Skin.-Thin fragments of skin from the guinea-pig ear, measuring about 3 x 1 mm. and including dermis and its vessels, were used. The explants were rapidly and readily Proceedings of the Royal Society of Medicine 6 vascularized and were allowed to remain on the membrane for eight to nine days. Histological examination showed active mitosis in the basal layer and cornification, and the capillaries were full of nucleated chick red cells ( Fig. 1 ).
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ith Professor Robson of the Department of Pharmacology, Guy's Hospital, an attempt was made to study the effect of local application of cestrogens on the cornification of immature mouse vaginal epithelium. In these experiments whole vaginas of 21-24-day-old immature female mice were removed, opened longitudinally and cultivated on the membrane for six to seven days. Solid cestrogen implants were placed on the membrane close to the graft, but it was not possible to find a dose of cestrogen, administered in this way, which did not kill the graft. However, greater success was obtained with yolk-sac administration of cestrogen. It would seem, from the work of Willier (1952) field is well vascularized. A large chick vessel and transplanted in fragments 1-2 mm. adjacent to the allantois is seen in the lower half. diameter and the ascites tumour inoculated (H. and E. x 147.) as a thick suspension on the membrane (or into the yolk-sac in some experiments). The sarcomata grew well with a 70% "take" rate. They grew rapidly and became well vascularized and quite large; one graft weighed 1-3 grams after fourteen days' growth, representing some fifty-fold increase in mass (Figs 2 and 3 ). Histological examination showed numerous, actively dividing cells, 'the tumour continuing to grow on re-transplantation back into a host of the same strain.
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:.: ... .. ascites cells growing in the mesenchymal lay (H. and E. x 13.) i I I Several host embryos were examined to determine the presence of visceral metastases, and none was found. Also several host embryos were allowed to hatch and, apart from some growth retardation in the first few weeks of life, showed no abnormal features.
The mammary tumour grew equally well ( Fig. 4 ) and preserved its morphology, a feature which cannot so readily be demonstrated by in vitro tissue culture methods. Stromal reaction was minimal.
The leukosis (E.L.4) grew with much greater difficulty and only a 20% average "take" rate was achieved, despite attempts to increase this by the use of hyaluronidase. No serious attempt was made to cultivate human tumours.
FIG. 4.-A mammary carcinoma (C3H/MT2)
showing its characteristic morphology after ten days' growth on the membrane. It is well vascularized and shows little stromal response. (H. and E. x 175). (1954) on the effect of nitrogen mustard have been confirmed, and the peculiar effect of the drug on the chromosomes, causing bizarre mitoses and chromosome breakage, was frequently seen (Fig. 5 ). Mirand and Hoffman (1955) were able to modify the normal tumour-host relationship of mouse tumours by cultivating the tumour in the egg for one or more passages, and showed that, on return to the original strain, increased susceptibility to tumour grafts occurred in strains normally insusceptible to the tumour. Billingham, Brent and Medawar (1953) demonstrated that active acquired tolerance to foreign tissues in the adult could be created by exposure of the embryo to foreign living cells. Hence it might be possible to cause heterologous tumours to grow in the adult chick by making use of this property. However, some preliminary experiments along these lines have not proved fruitful, for two possible reasons. First, it is not certain, at least with chorio-allantoic grafts, that the tumour cells are entering and multiplying in the feetal circulation and thus producing a true chimaera. Secondly, the biological gap between bird and mammal may be too wide. I should like to acknowledge the interest which Professor G. Payling Wright has shown in this work and the encouragement he has given me. -Tlze Bernhard Baron Institute ofPathology, The London Hospital THE purpose of this communication is to describe briefly, and largely from the histological point of view, 4 cases of primary intracranial tumour in which sarcomatous and gliomatoustissue lay in juxtaposition. It is believed that in these cases the neoplastic activity of one type of tissue was closely related to the presence of malignancy in the other.
Case 1.-A woman of 53 died after a three weeks' history of headache and nausea. Necropsy revealed a right fronto-temporal meningioma of fibroblastic type which invaded the brain anteriorly and ventrally. At its periphery, the tumour exhibited an intimate mixture of fibrosarcomatous and gliomatous elements. Case 2.-A woman of 21 had been suffering from left-sided epileptic fits and from right temporal headaches for five years. One month before admission, the headaches grew more frequent and more severe. A circumscribed right temporal tumour, presenting superficially and attached to the leptomeninges, was enucleated. Microscopically, it proved to be a spindle cell sarcoma, probably arising from the pia. At its periphery, there was an uneven rim of tissue composed of pleomorphic and anaplastic glial cells, indistinguishable in appearance from a glioblastoma multiforme. This tissue was itself clearly demarcated from a fringe of cortex exhibiting ordinary fibrillary gliosis. The patient was known to be alive and well more than three years after the operation. Case 3.-A man of 64 had been suffering from epileptic fits for three months and from headaches and drowsiness for four weeks. A right temporal tumour attached to the dura was partly removed. Two months later his symptoms retumed and he went gradually downhill, dying within a year of the onset of illness. Necropsy revealed a large haemorrhagic recurrence. Microscopically, the tumour at biopsy consisted of two types of tissue which were closely interrelated: (a) fibrochondrosarcoma, which lay on the whole in the more central portions of the tumour; (b) glioblastoma. The tumour is believed to be primarily a fibrochondrosarcoma, presumably of meningeal origin, the gliomatous elements having arisen from a neoplastic change in the adjacent neuroglia.
The view is held that in Cases 1, 2 and 3 a secondary neoplastic change took place in the glia in response to the presence of an invading mesodermal tumour. Case 4.-A man of 48 had been suffering from right temporal headaches for a year and, more recently, from ataxia and attacks of vomiting. A well-defined and apparently non-infiltrating right temporal tumour, situated 15 mm. below the surface, was excised. Outwardly, it resembled a meningioma, but its relation to the meninges was uncertain. Microscopically, it consisted of closely intermingled fibrosarcomatous and glioblastomatous tissue. There was also, around and within its blood vessels, a remarkable proliferation of cells which exhibited malignant features.
After a good immediate recovery, the patient relapsed six weeks later and died shortly after from a large recurrence.
It is suggested that in this case the tumour was originally a glioblastoma multiforme in which one or more foci of vascular proliferation were the site of origin of a secondary sarcomatous change. It appears similar to two of the tumours recently described by Feigin and Gross (1955, Amer. J. Path. 31, 633) .
Professor Dorothy S. Russell: Dr. Rubinstein's series of cases is instructive in that they apparentlydemonstrate the induction of neoplasia in one tissue by a neighbouring malignant growth of different tissue-origin. Though this has been said to occur in the stroma of carcinomas in other parts of the body, the central nervous system and its meninges are particularly rewarding in this type of study, owing to the clarity with which the interacting tumour elements can be distinguished histologically.
"To be published in full in the Journal ofPathology and Bacteriology.
